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Abstract
HIV self-testing offers an alternative to facility-based testing that could expand HIV testing
among MSM. We organized an online survey of MSM in China to better understand the frequency
and correlates of HIV self-testing. A total of 1342 individuals completed the survey. 20.3% of
MSM reported prior HIV self-testing. Self-testing was correlated with being married, having six or
greater male anal sex partners in the past three months, and having HIV tested within 12 months in
the multivariable analysis. Our study suggests that HIV self-testing may be able to reach sub-
groups of high-risk MSM and enable more frequent HIV testing.
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HIV testing is critical to surveillance and control of the HIV pandemic. However, an
estimated twenty million individuals living with HIV around the world do not know their
serological status.1 Despite the growth of voluntary counseling and testing services in many
countries, a large number of individuals do not seek facility-based testing due to
inconvenience,2 lack of privacy and confidentiality,3 and stigma associated with HIV
testing.4,5 Self-testing, in which an individual collects his or her own oral fluid or blood
specimen and conducts a rapid point-of-care test, may increase HIV test uptake.3,5,6 HIV
self-testing allows users to choose the time and location of testing, providing an opportunity
for a new decentralized testing model.4,7
Low and middle income nations bear the greatest HIV burden and may benefit from
decentralized HIV testing.8 More specifically, HIV self-testing may be useful in China
where many HIV service delivery systems are centralized at clinics, public health
authorities, and other formal facilities.9 In addition, China’s relatively permissive regulatory
and legal environment10 expands opportunities for self-testing programs. According to the
World Health Organization, China does not restrict the sale of HIV self-test kits.11
Among key populations, defined as groups most likely to be exposed to or transmit HIV,12
most HIV self-testing research has been conducted in high-income nations,6 where there is a
lower prevalence of HIV infection.8 The HIV prevalence among Chinese MSM is
approximately 5.3% (95% CI 4.8%–5.8%), based on data from mostly urban research
studies.13 Few studies of HIV self-testing have examined routine implementation among key
populations,14,15 increasing the need for implementation research on HIV self-testing. This
study examines correlates of HIV self-testing among men who have sex with men (MSM) in
South China recruited through two large web-based platforms.
Methods
Two study team members conducted 84 interviews with MSM and stakeholders in order to
inform development of the online survey. We also interviewed 13 key informants
specifically about conducting an Internet survey for MSM in China. To enhance survey
completion rate and address community concerns, the draft survey guide was reviewed by
the following individuals sequentially: 1) six local MSM who had completed online surveys
in the past; 2) four local community-based organization (CBO) leaders and staff who
organize online surveys: 3) two Chinese gender studies sociologists; 4) five physicians
responsible for STD prevention programming.
We partnered with two large MSM CBOs in Guangdong and Chongqing, both of which run
popular MSM websites. The CBOs provide sexual health services, including HIV and
syphilis rapid testing and counseling, and linkage to care (accompaniment to clinical
services for infected individuals).
We piloted the survey online with 201 volunteer MSM. We also conducted key informant
and focus group interviews to solicit feedback on question wording and interpretation. This
pilot data was not included in the final analysis. The purpose of this extensive formative
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research was to ensure that the online survey was simple to complete and consistent with our
written survey content.
Eligibility and Recruitment
We implemented an online survey with the largest MSM web portals in Guangdong and
Chongqing in May 2013. Participants were recruited exclusively through a banner link on
the web portal home page. Interested participants who clicked on the link were then directed
to the survey with a description of its contents and an online informed consent form. To be
eligible for the online survey, participants must have stated that they were born biologically
male, had anal sex with men at least once during their lifetime, and were at least 16 years of
age (age of consent in China). No personal identifying information or IP addresses were
collected from participants.
Measures
We defined self-testing as an individual administering an HIV test to himself either orally or
by finger-prick (see supplemental text #1). Information was gathered about self-testing
history, amount paid for self-test, and methods that individuals obtained their self-tests.
Participants were asked how much they had paid for their most recent self-test, and given
five price ranges from approximately under 8 USD to over 50 USD, with a write-in option.
In measuring outcome variables such as self-testing history, several predictor variables were
assessed. Socio-demographic characteristics included participants’ age, highest level of
education completed, current employment status, income, marital status, sexual orientation,
and sexual orientation disclosure. Behavioral variables included history of STI testing
(including HIV), location of HIV testing, time elapsed since last HIV test, number of male
anal sex partners in the past three months, sex with women, unprotected anal intercourse,
and recreational non-injection drug use.
Statistical Analysis
Bivariate and multivariable logistic regression analyses were performed using IBM SPSS
software (Version 21.0; SPSS Inc, Chicago, IL) to identify factors associated with HIV self-
testing. Predictor variables with a p-value < 0.10 at the bivariate level were considered
eligible for entry into the multivariable analysis. Separate multivariable logistic regression
analyses were conducted to evaluate paying less than 8 USD for an HIV self-test and
methods by which HIV self-tests were obtained.
Ethical Review
The Institutional Review Boards of the Guangdong Provincial Center for STI Prevention
and Control and the UNC Division of Infectious Diseases approved this study.
Results
Of 1935 eligible MSM, 1342 (69.4%) completed the survey (Table 1). 805 (60.5%) MSM
reported testing for HIV at least once in their lifetime, and 49 (6.1%) reported being HIV
positive. 259 (20.3%) MSM reported having self-tested for HIV at least once in their
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lifetime. Baseline sample characteristics of participants are presented in Table 1. Most men
were between the ages of 21 to 30 (55.2%), had at least a college degree (53.4%), and were
not married (84.5%). A large portion of MSM self-identified as gay (73.1%), reported
having had anal sex with between one to five male partners in the past three months
(76.0%), and having never engaged in sex with women (65.9%).
Correlates of HIV self-testing
In bivariate analysis, HIV self-testing was correlated with older age, being married, being
more educated, having a higher income, having greater number of male anal sex partners in
the past three months, having HIV tested within 12 months, and having tested for STIs other
than HIV (Table 2). In multivariate analysis, the following factors were independently
correlated with HIV self-testing: being married (aOR 1.60, 95%CI 1.08 2.36), having six or
greater male anal sex partners in the past three months (aOR 4.25, 95%CI 2.05 8.79), time
since last HIV testing less than or equal to 12 months (aOR 2.16, 95% CI 1.31 3.55), annual
income greater than 16,000 USD (aOR 1.76, 95%CI 1.02 3.04) and history of STI testing
(aOR 3.07, 95%CI 2.26 4.18).
HIV self-test costs
MSM in our sample reported paying a wide range of costs for HIV self-test kits. 125
(48.3%) MSM reported paying less than 8 USD for their most recent HIV self-test, 62
(23.9%) paid between 8 and 16 USD, 38 (14.7%) paid between 16 and 32 USD, 18 (6.9%)
paid between 32 and 50 USD, and 16 (6.2%) paid greater than 50 USD. In both bivariate
and multivariable regression analyses, an annual income less than 6000 USD was the only
statistically significant correlate of paying less than 8 USD for an HIV self-test.
Obtaining HIV self-tests from the internet
MSM reported obtaining HIV self-tests through a variety of methods. The most common
place to obtain HIV self-tests was the internet (34.7%), followed by community-based
organizations (28.2%), pharmacies (17.8%), friends (10.4%), sexual partners (6.9%), and
other methods (6.2%). Several factors were independently correlated with purchasing self-
tests from the Internet in multivariable analysis (Supplementary Table 1).
Discussion
Over half of people living with HIV worldwide do not know their serological status.16 To
reach the UNAIDS goal of universal access to ART by 2015, an estimated ten million HIV-
infected individuals must be identified and treated.17 In China, systematic review data
suggest that HIV testing among MSM has increased from approximately 10.8% in 2002 to
51.2% in 2009.18 HIV self-testing may expand overall HIV testing uptake among key
populations,19 promote increased frequency of testing among high risk individuals,5 and
facilitate partner services.20 Establishing appropriate HIV testing interventions in the
Chinese context may have far-reaching consequences because there are substantial portion
of Chinese MSM who have never received HIV testing. Our study extends previous self-
testing research21–23 by examining MSM self-testing practices in a middle income country
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setting. Furthermore, extensive formative work resulted in a high completion rate that
improves on previous online studies.24
Our study suggests that many MSM in China have self-tested for HIV. 60.1% of all MSM in
our sample had tested for HIV at least once in their lives, a figure comparable to other
studies of MSM in China.25 259 (20.3%) MSM had self-tested for HIV, comprising 32.2%
of all HIV testers. This is nearly tenfold the frequency of self-testing observed among online
French MSM.23 This finding demonstrates that a relatively large number of Chinese MSM
are already using HIV self-tests, but there is also room for improvement in order to expand
coverage of testing services among online MSM.26 HIV self-testing is not illegal in China.27
The relatively permissive legal and regulatory environment10 and a large undiagnosed
population living with HIV in China28 may encourage companies to sell self-test kits in
China.
HIV self-testing can effectively reach high-risk MSM and facilitate higher frequency testing.
In our study, HIV self-testing was significantly correlated with a greater number of male
anal sex partners in the past three months. This finding is consistent with a French study
which found that recent unprotected anal intercourse with a casual partner was associated
with self-testing.23 In addition, our study found that HIV self-testers were twice as likely to
have received an HIV test in the past 12 months, suggesting that self-testing may increase
the frequency of HIV testing. This is consistent with Australian behavioral research
demonstrating that MSM perceived self-testing would increase HIV testing frequency.29
One-third of MSM who had used HIV self-tests in China purchased them online. The
Internet is increasingly used as a prompt and cost-effective method of delivering HIV
prevention services.30 An examination of China’s online marketplace found many vendors
selling HIV and STD self-test kits online.31 The two largest e-commerce websites in China
included 21 HIV self-test vendors, with most vendors selling oral HIV tests.31 These
findings demonstrate a rapidly expanding online marketplace already providing MSM and
others in China with self-testing options.
Our study has several limitations. First, the survey captured only an online convenience
sample of MSM population in China. Online MSM in China tend to be younger, more
educated, and may have fewer sexual partners compared to non-online MSM in China.32
However, MSM in China are known to have high Internet access and to seek sexual partners
online.24 Second, our research centered on MSM and did not collect data from other key
populations such as FSW and transgender individuals. Third, this study did not assess the
accuracy of self-test kits or linkage to care. At the same time, a global systematic review19
and one study of MSM in China33 suggest that community-based HIV testing, in general,
improved linkage to care when compared to facility-based HIV testing.
Although HIV self-testing may be effective in expanding MSM sexual health services,
several substantial challenges remain. Current HIV self-testing relies on HIV antibody
testing, although nucleic acid amplification testing would improve sensitivity in high-risk
populations who have an increased risk of early HIV infections.34 Many individuals prefer
supervised HIV self-testing strategies rather than un-supervised testing, highlighting the
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need for comprehensive training, counseling, and ancillary testing services.6 Legal and
regulatory challenges to expanding HIV self-testing also exist in many countries12 where
self-tests have not yet been approved. Adequate linkage to care and test quality assurance
remain essential.35
Innovative approaches are needed to improve HIV testing uptake among key populations.
Technological advances and the decentralization of HIV service delivery increase the
feasibility of HIV self-testing. Our study suggests that HIV self-testing may be able to reach
sub-groups of high-risk MSM and may enable more frequent HIV testing. Self-testing has
the potential to increase knowledge of HIV serostatus and engage key populations in HIV
prevention, treatment, and care.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1
Sociodemographic and Behavioral Characteristics of Online MSM in China (n=1342)
Characteristic Frequency Proportion (%)
Age (years)
 16–20 37 2.8
 21–30 733 55.2
 31–40 440 33.2
 ≥ 41 117 8.8
Highest education completed
 High school or less 202 15.2
 Vocational/Technical school 418 31.4
 College or higher 711 53.4
Cohabitation status
 Alone 466 35.1
 With others 860 64.9
Residential status
 Guangdong 1,111 82.9
 Other 229 17.1
Current employment
 Student 128 9.7
 Part time or unemployed 133 10
 Full time 1063 80.3
Annual income (USD)
 ≤ 3000 131 9.8
 3001–6000 243 18.1
 6001–10000 384 28.6
 10001–16000 300 22.4
 ≥ 16001 279 20.8
Marital status
 Single* 1,120 84.5
 Married 206 15.5
Number of male anal sex partners in last 3 months
 None 262 19.7
 1 to 5 1,011 76.0
 ≥ 6 58 4.4
Sexual orientation
 Homosexual 974 73.1
 Bisexual 352 26.4
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Characteristic Frequency Proportion (%)
 Heterosexual 7 0.5
Sex with women
 Yes 448 33.6
 No 885 65.9
UAI in past 3 months
 Yes 298 28.3
 No 755 71.7
History of STI testing (other than HIV)
 Yes 524 39.7
 No 796 60.3
History of being diagnosed with STIs (other than HIV)
 Yes 157 12.5
 No 1,094 87.5
Recreational drug use in past 3 months
 Yes 56 4.2
 No 1275 95.8
Out to anyone**
 Yes 673 50.3
 No 665 49.7
Time elapsed since last HIV test
 ≤ 1 month 95 11.9
 1–6 months 236 29.6
 6–12 months 221 27.7
 > 12 months 245 30.7
Self-reported HIV serostatus
 Positive 49 6.1
 Negative 736 91.4
 Unclear 20 2.5
History of HIV testing at CDC/clinic
 Yes 361 45.4
 No 434 54.6
*
Includes men who are not married, engaged, widowed, and divorced.
**
Asked as, “Have you told anyone about your sexual orientation or that you have sex with other men?”
***
Includes Chongqing, other Chinese provinces, Hong Kong, Macao, and overseas.





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2015 October 01.
